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(54) EXHAUSTING METHOD 

(57)Abstract: 

PURPOSE: To remove any airtight vessel deposit thereby enabling 
the vessel exhaust to be released in the atmosphere within a 
short time by a method wherein the inner wall of the airtight 
vessel is heated at the temperature exceeding the water 
vaporizing temperature by a heating means before or while said 
vessel is released in the atmosphere. 

CONSTITUTION: A cassette 36 containing semiconductor wafers 
not yet processed is carried in a vessel 1 and then an atmospheric 
side gate valve G1 is closed so as to exhaust the vacuum vessel 1 
down to specific vacuum degree using an exhaust system 14. 
Simultaneously, semiconductor wafers 12 are heated at specific 
temperature e.g. 140° C using heaters 4 and halogen lamps 6 so 
as to rapidly vaporize the water content deposited in the 
atmospheric air as well as to maintain the heated state for specific 
hours. Later, the semiconductor wafers 12 are cooled down to 
specific temperature by circulating a cooling medium in a piping 2 
for cooling circulation. Through these procedures, the airtight 
vessel deposit can be removed thereby enabling the airtight vessel 
exhaust to be released in the atmosphere within a short time. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An exhaust method comprising: 

A process of heating a tight container wall to a predetermined temperature before opening an opening and 
closing door and releasing a tight container at least to the atmosphere. 

Under air release and the above-mentioned opening and closing door are closed for a tight container, and 
they are predetermined time in evacuation, and the process of maintaining the above-mentioned tight 
container to predetermined cooking temperature at least, about inside of a tight container. 
Next, a process of cooling the above-mentioned tight container to a predetermined temperature. 

[Claim 2]An exhaust method comprising: 

A process effacing a tight container exhausting after releasing to the atmosphere for a long time, and 
heating a tight container from exhaust air operation start before to a predetermined temperature at least. 
An opening and closing door is closed and they are predetermined time while exhausting the inside of a 
tight container, and the process of maintaining a tight container to predetermined cooking temperature at 
least. 

Next, a process of cooling a tight container to a predetermined temperature. 
[Claim 3]An exhaust method comprising: 

A process of heating a tight container to a predetermined temperature at least while releasing a tight 
container to the atmosphere. 

An opening and closing door is closed and they are predetermined time while exhausting the inside of a 
tight container, and the process of maintaining a tight container to predetermined cooking temperature at 
least. 

Next, a process of cooling a tight container to a predetermined temperature. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an exhaust method. 
[0002] 

[Description of the Prior Art]In a semiconductor wafer manufacturing process, conventionally A CVD 
system, an epitaxial apparatus. Many pieces of equipment which performs the processing which makes a 
vacua a processed object, for example, a semiconductor wafer, for example, membrane formation, an ion 
implantation, etc., such as film deposition systems and ion implantation equipment, such as an oxide film 
forming device and dispersion equipment, a dry etching system, and a sputtering system, is used, these 
vacuum processors — a semiconductor wafer — many — there are a batch type processed at once 
several sheets and single wafer processing processed for every sheet. The vacuum housing is 
manufactured by stainless steel or the aluminum containing alloy, and is performing exhaust air from 
atmospheric pressure, using a turbo molecular pump and a rotary pump as the exhaust. 
[0003]When exhausting by sealing a container from the state which released the vacuum housing to 
atmospheric pressure, in order to obtain a high vacuum degree, after becoming a predetermined pressure 
after an exhaust air start, with the container which consists of an elevated temperature called fixed time 
baking powder in a vacuum housing, for example, an aluminum containing alloy, the method of performing 
heating degassing treatment at 140 ** is performed. When returning the inside of a vacuum housing to 
atmospheric pressure from a vacua, introduce dry nitrogen gas and dry air into a container, and a container 
is made to fill with the gaseous atmosphere, or, In releasing some containers by exchange of the sample 
etc. which are inserted in the inside of a container, treatment which dry nitrogen gas and dry air emit from 
a release opening was carried out, and it has coped with it so that the moisture in the atmosphere cannot 
advance easily into a vacuum housing. 
[0004] 

[Problem to be solved by the invention]In the technology which performs and carries out evacuation of the 
baking powder, in order for baking powder to take a long time, it had the improving point that it was 
inefficient. In the method of emitting dry nitrogen gas from the release opening of a vacuum housing, when 
releasing a vacuum housing to the atmosphere. Even if it emitted dry nitrogen gas so much, when released 
for 1 minute, neither the atmospheric diffusion or inflow to a vacuum housing, nor contamination was 
avoided, but there was predetermined time, for example, the atmospheric problem that moisture will 
adhere in a vacuum housing. 

[0005]In the semiconductor processor which performs vacuum treating which was explained above, when 
a vacuum housing is returned to atmospheric pressure when carrying in a processed object to a vacuum 
housing, and a vacuum housing wall contacts the atmosphere, adsorption of the gas molecule which makes 
the moisture to a vacuum housing wall surface the inside of a short time with a subject extremely takes 
place. Within the vacuum housing in which rough exhaust air was performed by the room temperature 
state, condensation and dew condensation of the moisture in the atmosphere adhering to a vacuum 
housing wall occur. 

[0006]In the early exhaust air process, it evaporates gradually and reduction in a pressure is barred as 
main remains gases, and the moisture which adsorbed or adhered to such a container wall lengthens the 
time required which reaches a predetermined degree of vacuum, and has become a factor which reduces 
processing efficiency. When especially the humidity of an external atmosphere is high, or when the vacuum 
housing is cooled, generating of dew condensation is remarkable and vacuum suction has taken time. 
[0007]This invention was made in order to improve the above-mentioned fault, and it provides the exhaust 
method which can perform exhaust air of the tight container which removes a tight container affix and is 
released by the atmosphere in a short time. 
[0008] 

[Means for solving problem]The process of heating a tight container wall to a predetermined temperature 
before the 1 st invention method's opening an opening and closing door and releasing a tight container at 
least to the atmosphere. An exhaust method which closes under air release and the above-mentioned 
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opening and closing door for a tight container, and is characterized by becoming the predetermined time in 
evacuation, the process of maintaining the above-mentioned tight container to predetermined cooking 
temperature at least, and the next from the process cooled to a predetermined temperature in the above- 
mentioned tight container about the inside of a tight container. 

[0009]The process of the 2nd invention method facing a tight container exhausting after releasing to the 
atmosphere for a long time, and heating a tight container from exhaust air operation start before to a 
predetermined temperature at least. An exhaust method closing an opening and closing door and 
consisting of predetermined time while exhausting the inside of a tight container, a process of maintaining 
a tight container to predetermined cooking temperature at least, and a process of cooling a tight container 
to a predetermined temperature at the next. 

[OOlOjThe process to which the 3rd invention method heats a tight container to a predetermined 
temperature at least while releasing a tight container to the atmosphere. An exhaust method closing an 
opening and closing door and consisting of predetermined time while exhausting the inside of a tight 
container, a process of maintaining a tight container to predetermined cooking temperature at least, and a 
process of cooling a tight container to a predetermined temperature at the next. 
[0011] 

[Functionjln the vacuum devices in which this invention method consists of the heating method and 
cooling method which are provided in a tight container and this tight container, and an exhausting means 
connected to said tight container. Before air release and during air release, since a tight container wall is 
heated by a heating method beyond the evaporation temperature of water, adhesion in the tight container 
wall of moisture has few tight containers. Evacuation of the tight container is carried out and there are 
little initial period of decompression, and the condensation and dew condensation which originate in 
decompression of moisture since it is heating like the above. The inside of a tight container can acquire a 
good high vacuum after predetermined time by cooling a tight container and a processed object to 
temperature with little degasifying by said cooling method. 
[0012] 

[Working example]The composition of ion implantation equipment is first explained concretely with 
reference to Drawings about one or less embodiment and one embodiment which applied the exhaust 
method of this invention to the load-locks part of ion implantation equipment, the tight container 1, for 
example, the vacuum housing, which are shown in drawing 1 . It is the cube, for example, the length, the 
width, and the about 25x25x50-cm-high thing which were made into welding structure according to 
construction material, for example, a stainless steel, In a container peripheral wall, it is for example, an 
outside diameter as a cooling method. The piping 2 for refrigerant circulation which consists of about 
6-mm copper pipes is wound spirally, The above-mentioned vacuum housing 1 in order to improve heat 
conduction, and the both ends of the above-mentioned piping 2 are connected to the equipment for 
refrigerant temperature adjustment, for example, the chiller etc., etc. which are not illustrated, and the 
refrigerant is constituted so that circulation feed may be possible. [ this piping 2 ] [ stick for example, ] [ 
low ] The heater 4 which is a heating portion which consists of sheath heaters sticks to the above- 
mentioned vacuum housing 1 as a heating method of the above-mentioned vacuum housing [ the spiral 
above-mentioned piping 2 for refrigerant circulation and by turns ], and it is wound spirally, and is 
connected to the power supply controlling device for heating which the exterior does not illustrate. The 
halogen lamp 6 as a heating method of a processed object, for example, a semiconductor wafer, is formed 
in the inside of the above-mentioned vacuum housing 1. 

[0013]It is installed, in order that it may be the above-mentioned vacuum housing 1, for example, the gate 
valve G1 and G2 may carry out taking-out ON of a processed object, for example, the semiconductor 
wafer, to the both side surfaces which counter. 

[0014]The gas supply line 8 which supplies nitrogen gas is formed in the upper part in the above- 
mentioned vacuum housing 1 from the gas supply source which is not illustrated. 
[0015]In order to exhaust the vacuum housing 1 at the pars basilaris ossis occipitalis of said vacuum 
housing 1 , it is capability at a rotary pump, for example with capability 250-1. a part for /and a turbo 
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molecular pump. The exhaust 14 constituted by the second in 300 I. /is connected, With the composition 
like ****, the load-locks part 15 is formed for decompressing from a degree of vacuum, for example, 
10"^Torr,to 10"^Torr. 

r0016l Drawing 2 is an explanatory view showing the entire configuration of ion implantation equipment. 
That is, the ion generating section 20 is constituted so that the ion source 22, the mass spectrograph 24, 
and beam plastic surgery machine 26 grade may be provided one by one in a vacuum housing in an ion 
passage and it may be held by the evacuation means which is not illustrated at a vacua. In the treating part 
30 combined so that it might become the same vacuum atmosphere as this ion generating section 20. The 
rotating table 28 which rotates at the speed which held the processed object, for example, the 
semiconductor wafer of two or more sheets, and was defined beforehand, and the robot provided with the 
transportation arm 32 which carries out carrying in/out automatically by the program which was able to 
provide the processed object in this rotating table 28 beforehand are formed. 

[0017]The cassette 36 34 which was formed out of the above-mentioned container 1, and accommodated 
two or more processed objects before processing, for example, the conveyer style which carries out 
carrying in/out of the wafer carrier automatically by the program in which it was beforehand provided in 
the above-mentioned vacuum housing 2, is formed. Ion implantation equipment is constituted like the 
above. 

[0018]Next, an example of the exhaust method of the above-mentioned equipment is described. 
[0019]The cassette 10 by which the processed processed object of two or more sheets, for example, a 
semiconductor wafer, was stored is laid in the vacuum housing 1, and the case where the above- 
mentioned semiconductor wafer is taken out with the cassette 10 is explained below. In order to prevent 
the moisture in the atmosphere adhering to the wall of the vacuum housing 1, the inside of the vacuum 
housing 1 is heated to a predetermined temperature, for example, 140 **, for [ predetermined time, for 
example, , ] 5 minutes by sending current through the heater 4 by a vacua. Then, after introducing until it 
reaches atmospheric pressure from the gas supply line 8 in nitrogen gas in the vacuum housing 1 , and 
reaching atmospheric pressure, in order to take out the above-mentioned cassette 10, the atmosphere 
side gate valve G1 is opened. Next, by making the conveyer style 34 drive, the cassette 10 containing the 
processed wafer in the vacuum housing 1 is taken out, and the cassette 36 containing the semiconductor 
wafer before processing is carried in in the vacuum housing 1. That is, the cassette 10 is replaced. Then, 
the gate valve G1 by the side of the atmosphere is closed, and the inside of the vacuum housing 1 is 
exhausted to a predetermined degree of vacuum with the exhaust 20. The moisture which adhered in [, 
such as an internal-surface top of the vacuum housing 1, ] the atmosphere by having been exposed to the 
atmosphere simultaneously with this exhaust air processing is made to evaporate promptly. In order to 
promote exhaust air processing, by operating the halogen lamp 6 formed in the heater 4 formed in the 
periphery of the vacuum housing 1 , and the vacuum housing 1 , the semiconductor wafer which is a 
processed object heats the one above-mentioned wall to a predetermined temperature, for example, 1 40 
**, and holds a heated state during predetermined time, for example, 5 minutes. Then, the piping 2 for 
cooling circulation is made to circulate through a cooling medium, and it cools from speed, a part for for 
example, 50 **/, to a predetermined temperature, for example, 20 **, by a part for 100 **/. 
[0020]Next, after inside of the vacuum housing 1 reaches a predetermined degree of vacuum, the gate 
valve G2 by the side of the treating part 30 is opened, and a wafer in the vacuum housing 1 is conveyed to 
a specified position on the rotating table 28 by the transportation arm 32. **** of the rotating table 28 — 
if specified number installation of the wafer is carried out at a position defined beforehand, the rotating 
table 28 concerned will stand up vertically, ion from the ion generating section 20 will be accelerated, and 
ion implantation treatment will be performed to each wafer in scan. 

[0021]Relation between lapsed time and a pressure is shown in drawing 5 about three examples which 
performed exhaust air processing from the above-mentioned atmospheric pressure. In drawing 5 , changing 
curve ** is what carried out exhaust air processing of the vacuum housing 1 by the embodiment method 
of this invention, and is returned to atmospheric pressure from a vacua, and it is inside of the vacuum 
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housing 1 for after [ an evacuation start ] 5 minutes. A 140 ** heated state is maintained and the 
characteristic of pressure variation at the time of performing cooling and returning the vacuum housing 1 
to a room temperature after that, is shown. It shows the characteristic of pressure variation at the time of 
always keeping the vacuum housing 1 at 20 ** which is a room temperature until it starts evacuation, after 
changing cun/e **'s returning the vacuum housing 1 to atmospheric pressure from a vacua with the 
conventional exhaust method. After it keeps a room temperature state being the same as that of changing 
curve ** for 20 minutes after an evacuation start and changing curve ** holds the vacuum housing 1 for 5 
minutes with 1 140 ** of vacuum housings after that, it shows the characteristic of pressure variation at 
the time of performing cooling. 

[0022]By a conventional method, it has taken about 1000 minutes to reach reaching a degree of vacuum of 
10 ^Torr from atmospheric pressure for about 40 minutes at 10 "^Torr so that clearly from changing curve 
[ of drawing 5 ] **, but. In this invention, compared with a method of of abbreviation 9 minutes and, about 
40 minutes, and the former, exhaust air processing time is shortened by 1/25 from one fourth so that 
clearly also from changing curve **. [ time of concentration / each / degree-of-vacuum ] In the above- 
mentioned embodiment equipment, the vacuum housing 1 may be covered with covering as a heating 
method and a cooling method, and a steam of a heat transfer medium, for example, a hot wind and a 
cooling medium, for example, liquid nitrogen, may be introduced into inside of this covering. After heating 
the vacuum housing 1 and a processed object in exhaust air down stream processing and removing an 
internal-surface affix of the vacuum housing 1, From the gas supply line 8, specified quantity introduction 
of the argon gas of inactive gas, dry gas, for example, nitrogen, which were cooled, for example, may be 
carried out at the vacuum housing 1, and said vacuum housing 1 and a processed object may be cooled. 
[0023]When the vacuum housing 1 is neglected to atmospheric pressure by a long time, for example, 
one-day or more room temperature state, even if it is, A heated state is used from just before an exhaust 
air start (for example, 5 quota) during time predetermined [ after an exhaust air start ], for example, 5 
minutes, an internal-surface affix is removed, and there is the shortening effect of exhaust air processing 
time like the above by cooling the vacuum housing 1 and a processed object after that. 
[0024]A dawn method from two embodiments is not a method of using it only about the above-mentioned 
embodiment equipment but the method of using it also about the 2nd embodiment equipment explained 
below. 

[0025]One embodiment which applied evacuation method equipment of this invention to a single-wafer- 
processing load-locks part is concretely described with reference to drawing 3 . In order to improve heat 
responsibility to heating cooling of a vacuum housing wall, the vacuum housing 1 is made into dual 
structure of the outside vacuum housing 1A and the inner vacuum housing IB. Since an atmospheric 
pressure is mainly taken charge of, the outside vacuum housing 1 A has been designed and manufactured 
in good health on a machine structure target, and a degree of vacuum of the inside is constituted so that it 
may be set to 1x10 ^Torr from middle with a degree of vacuum of the inner vacuum housing IB, for 
example, ITorr, and can exhaust. 

[0026]The inner vacuum housing IB is formed inside the outside vacuum housing 1A. This inner vacuum 
housing IB is designed and manufactured so that thermal conductivity may become high, and the same 
heating method 4 and cooling method 2 as Embodiment 1 are provided in that peripheral wall. 
[0027]The exhaust path 58 for exhausting the vacuum housing IB in the lower part of said inner vacuum 
housing IB penetrates the outside vacuum housing 1A, and is established. The exhaust, for example, for 
example, a part for rotary pump capability 250-l./and turbo molecular pump capability, which are not 
illustrated A second is connected in 300 I. /, and it is constituted so that it may be possible to 
decompress from a vacuum, for example, 10 ^Torr, to 10 ^Torr. 

[0028]Since the gate valve G1 and G2 are the taking-out ON of a processed object, for example, a 
semiconductor wafer, it is installed in the both side surfaces of said vacuum housing. 
[0029]The processed object 12, for example, a semiconductor wafer, is laid in said vacuum housing IB, for 
example, the susceptor 40 which consists of ceramic substrates is formed. The section structure of this 
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susceptor 40 is shown in drawing 4 . The susceptor 40 comprises a heating heater portion which consists 
of the ceramic heater 44 laid underground the insulating ceramics 42 and in these ceramics 42, and a plate 
part which consists of the upper plate 46 which holds this and has refrigerant circulation structure, and 
the lower plate 48. After installing the refrigerant introducing port 52 and the outlet 54 in this plate part, 
the refrigerant sent out from the equipment for refrigerant temperature control which is not illustrated 
entering from the refrigerant introducing port 52, circulating through the refrigerant circulation slot 50 on 
the spiral shape and cooling the susceptor 40, it discharges from the refrigerant outlet 54. 
[0030]The vacuum devices of Embodiment 2 explaining this invention method are constituted as 
mentioned above, and since an evacuation method is the same as that of explanation of said Embodiment 
1 , explanation is omitted. 

[0031]In the above-mentioned embodiment, the heating heater portion of a susceptor does not necessarily 
need to be a charge of a ceramic material, and structure which embedded a sheath heater etc. to a metal 
plate may be sufficient as it. Or it may heat with the halogen lamp 6 which is the heating method installed 
in an inside. 

[0032]Since the boiling point of water falls to 59 ** at the time of degree-of-vacuum ITorr, if cooking 
temperature of said vacuum housing 1 under decompression and a processed object is not less than 59 ** 
at the time for example, of ITorr, it will act good. 

[0033]The above-mentioned embodiment is explanation of one embodiment of this invention method, and 
do not restrict for applying to ion implantation equipment, but not necessarily A thermal treatment 
equipment and CVD systems, such as oxidation and diffusion, If a vacuum housing, low-pressure 
containers, or those load locks chamber, such as an etching device, etc. are the exhaust methods of a 
tight container, applying to any is also possible. 
[0034] 

[Effect of the Invention]As explained above, it becomes possible [ the tight container which carried out air 
release according to the exhaust method of this invention, and the affix which adhered to the container 
internal surface at least ] to exhaust for a short time. 



[Translation done.] 
* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] Drawing of longitudinal section of the load locks concerning Embodiment 1 for explaining this 
invention method. 

[Drawing 2] The approximate account figure of the ion implantation equipment which applied Embodiment 
1. 

[Drawing 3l The sectional view of the load locks concerning Embodiment 2 of this invention method. 
[Drawing 4] The structure explanatory view of a susceptor used for drawing 3 . 
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[Drawing 5l The exhaust characteristic figure of the vacuum housing used for drawing 1 . 
[Explanations of letters or numerals] 

1 Vacuum devices 

2 Pipe for refrigerant circulation 

4 Heater 

6 Halogen lamp 

8 Gas supply line 

1 0 Cassette 

12 Semiconductor wafer 

14 Exhaust 

20 Ion generating section 

22 Ion source 

24 Mass spectrograph 

26 Beam plastic surgery machine 

28 Rotating table 

30 Treating part 

32 Transportation arm 

34 Conveyer style 

36 Cassette 

40 Susceptor 

42 Insulating ceramics 

44 Ceramic heater 

46 Upper plate 

48 Lower plate 

50 Refrigerant circulation slot 

52 Refrigerant introducing port 

54 Refrigerant outlet 

56 Electric power lead for ZASEPUTA heating 

58 Exhaust path 

G1 The atmosphere side gate valve 

G2 The treating part side gate valve 

IA Outside vacuum housing 

IB Inside vacuum housing 
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[Drawing 2] 




[Drawing 3] 
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[0015] S^CBUieSSSS 1 ©j£g|5(C«a^?fS 1 

■^^ hJl'/5>fcJ;Wcix.«f-^5>+-^;>-/rlt;ij 300 
y 7 M^/tJ-'^cJ;or^M3n/cgfmssl 4*ijm3 

M^S.tc t ^ ti 10" ' Torr*^ f> IQ- ' TorrCCiSE-r C 
[0016] I12«^:^->aA^g©^ft1ffiS4ij^-rifi 

5>tifii2 4 , hj^z/i^-Amr^^zGmutymmc 
(cffif#3txs$p< ^:^->#£4g|!2 o*3ti/?X3nrc>^„ 
€1 3 titcmmm 3 0 K tt, M^2:iMf*/c i X. i,mmk(o^ 

f--:/)l2 8t, CCDM^f- -fJl 2 8 icmtm»^^ 50 



[0017] ±iegg 1 9\-<,cm'f htiumwmmmmt 
^mmmmLtcf}-\zy h 3 e. fcix.tf'i^x/N+t ') 

»)WicffiAffiUi-rs»j*«^^«3 4^st5W6nri^s„ a 

[ 0 0 1 8 ] ;;:cc> ±ie$iacDgp«:^jiS(D-W(coc^r 

[0019] mm?^ 1 rtCcSl^tj(CDMii?^i?^^i5M.f* 

fcix.(^^^ift>^.x7^*w$n/c*■t2 7 h 1 oA^tsa 
3nr*jf3. ±ell¥2^l^*':;x/^^*^2 7 h 1 otPiicm 

- 4 icmm^-i^Lt c i (c i 0 K^j'^n 1 ^wMmm 

tctx.ll §TS(Dfilg/cix.« l40°Ctc;jn^1- 

-eot^^ *^gSm{C;yxfiiif^e8*^f>^^-;*7X 
^;^^Etc ^j: S * riiA U AMEtc Aj: ^ fcfa. ±ta;^ Hz 

M 0 ?:teui-r€,fc*> A^fflijy- h^N'ju^'G 1 

<. ^Aic}«jtjt+S3 4^,li«i$ti-^ci(cj:orXSS 
^1 rt©^a^i?^<^'i'x^^cDAofc^-b ^ h 1 o^mm 

MIlBt^©*z»^*'^x^^©A-7/c:^•fe7 h 3 6^^^ 
S^lI^^tCjtA^rS. ttJih-tifJ-izy h 1 o©Ani$^ 

^rtf^-o Aa(pjj©y- ^^^'^^'/G 1 ^r^c, s 
^gss 1 iHinmmm 2 0 k j; 0 Bf^oMsss rsfm 

J; 13 K^S^ 1 (DiH^m±rj: i:-Amx'mbtcm^ 

^*r*^^zS!^*•^>xv^^i^^gS 1 ©5'fin(ct2:w/ct- 
f 4 fc J; an^^^ 1 IS W ;^c ^ ^ P y > V > 7' 6 
flF3#^Ci{CJ;0 H;fS©aiSfc i ^ « l40°CfC±id 1 

•r^. -?-©f^, ^^a«JgfflBE«2{c?^in/«f4:;&tSi53-tf 
jiKfci^iiSO-C/ l00°C/5Jr^£©aSfc<!: 

Ati2o°c{c?^a-r-5o 

[0 02 0] :Xfc, 1 mWf-M(DM-^&mb 

tak. t!lilS|53 0IPJJ©y- h-'^;i'-7G 2 ^ifli^rX^S^ 

S 1 rt©-^ x^^^}|JK^T-A3 2 CCi fJ[p]|E-7— 7';1.2 

sm^7--y)l2 8fimmimiLL. ^:t>Wj-:g|52 0 
AMS^tf^o 

[0 0 2 1 ] ±idUfcAME*^6SP^Ma^tfo^c3o 
©i?JfC':)t.^rgiiB#RBiE;^J©Mf;S?rll5(C^T„ US 

^9m»iiOi^c4>©rK^m^;5^6AaE{cMU. 

^©fg. ?^in^tft^K^SSi ^SjgccMLfcii^ 



(4) 



- 2 9 4 4 8 



[0 0 2 2] mbomim^oii'hmhii^fji^^i^c. u 

*c7;;^ffiTli:^Si,E*^ 610- 'Torr©^^g(cSiM-r ^© 

it^-ci/A i/25tcgfMS!iim^rEnAiS« $ nn > ^ „ 

[0 0 2 3] ttcM^^'i^ 1 ^rMH#tilI/cix.« I0ti,± 
[0 0 2 4] 5IWI2 

[0 0 2 5] *l6B^©K^gfa:^?£«g^+j(^^n- K 

\H%-^mS, 1 BCD-SMCCL-Ct^^o m^^gsl A 
B©^^fii«itirEl]fcix.iilTorr IxiQ-'TorrtC 40 

^ J; ^ tc Sf ai^fct cDiu < «tfiK 3 n-r t, » ^ . 

[0 0 2 6 ] rt:«^'#l§ 1 BtiJ^ES'^H 1 AOrtfflijCC 

s w 6 n s „ c <7)iA)Xssii 1 B «i»tfE2Stt*ss < u ^ 

J; ^ Ki§;it • i^ff^s nrfc n , -eo^mncc i 

[0 0 2 7] $fcmigHi*i*^g^ 1 B(Dynmtc(Dn 

m^S^ 1 B^mTSfcJ^CDSFSlgSS 8*^?«^§|| 

tutu-ii^}:¥^yvmtl 250'; y l-;l'/^)-teJ;(:>7ci 
Ui^-A^^^^^yvmti 300-; y h;u/»*Wu3 so 



n, JCSfciX-lilO-'Torr^^eiO 'TorrtCME-r-SC i 
[0 02 8] iriaK^^IKDSfflijffltcijy-- hyS;U7G 

[0 0 2 9 ] HtrlBE^Sfl 1 BCC«1s^5ail(4i/cix.«i|i 

z»f*^xM 1 2 4*)cg-rs, fct^\i^v =. -J ^m^x 

'Ots.i,-^'e-y^AQi}''mihtL^. C CD-^-fe 7' ^ 4 0 © 

^4 2*Jct(y^C(D-fe7 = ^4 2l^(cai9;3nfcH2^ 5 
.;,i7t-5?4 4J;'3i^c^J)D^t-a?^<!:, Ctx^mb 

(mmimm^^-^^^hyi^- h 4 e , r-^'u- h 4 s 

<mmKU^ 2 igftBDS 4*5^g$i7, H^L^cClW^ 

mu.)S.%mm^m' h ^iifcimt^<^m:'MKn 5 2 
H2 7-i?4 o^&^^iflofcf^, ^m.m\m^Ai)^hmm 

So 

[0 0 3 0 ] *i6i«:^ffi4t5iiKT-s,jiifeW2 ©K^^a 
mm 1 ©iiiujjiiH]<»/=cfc*siu>j«*iis-r-2). 

[0 0 3 1 ] ±iS*iSWctet<^rf-i2'/i?©Mt-i? 

h I ^ \tnmmm. u fctti^^mr * s ^ > n y > ^ > 7' 6 

[0 03 2] 35 /c*©i!*.{*K^SlTorr ©B#59"C{Cffi 

[0 0 3 3] iMry%m\\t-^mmj\m-mkm<Dm. 

Bflr * o r . ^>-r u ^> ^ 5f- >aA$^a(cjifflf -2. icPM p> 

•ffitl b-?>}£ti(^©I^S!iil^g*J ct y^'C V D gg. J- 
[0034] 

So 

m 1 ] ^^^m^n-fim^mmtrhtc^c^mim i t^c%f^^^ 

m2] mmm 1 ^mmLfc^^i^mmm.(Dnw,WLm 

m, 

[03] ^mniimaymm 2{mhi,u- 1- u -j^cd 

»rliiia. 

[04] 03Ccffll^fc-9-fe:7-^©«ggiHJ5a. 
[05 ] a 1 {Cffll^fc*^«S©Sfa#fi0„ 



#ig¥5-2 9 44 8 



1 M^^m 

2 -i^mmim^uy 

4 h'-ti 

6 ^M3y>i7>-7" 

8 tj'::^im^'S 

1 0 ij'ii y h 

1 2 

14 sfaiss 

2 0 ■<tym':^M 

2 2 'f:i->ii 

2 4 nmm?^ 

2 6 t-y^^jfj^ 

2 8 [n]er--y;b 

3 0 JHJigp 

3 2 ffiJ^r-A 



* 3 4 mmmm 

3 6 iJ-^ y h 

4 0 -y-fe-?"^ 

4 2 m^^-b^=yiP 

44 -iZ'j 5 ;?t-5? 

4 6 tyu- h 

4 8 T:7"U- h 

5 0 mmmm 

5 2 ?^^«An 

.0 5 4 i^mmiiin 

5 6 -f-byummmmmm 

5 8 SOT 

G 1 T^Slffly- 

G2 MM'jy- 

1 A n*^^^ 

1 B FM*^gS 



32] 





(6) 
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